Preparation and characterization of nanocapsules for colon-targeted drug delivery system.
Nanoparticles for colon-specific drug delivery system are known for their specific accumulation in the inflamed tissue in the colon and may therefore allow a selective delivery to the site of inflammation for the treatment of inflammatory bowel disease (IBD). The objective of this study was to formulate and evaluate nanocapsules (NC), an oral system designed to achieve site-specific and instant drug release in colon for effective treatment of IBD. Prednisolone (PD), a typical glucocorticoid, has been widely used for the treatment of IBD. In this study, nanoprecipitation method was used to prepare polymeric NC of PD with pH responsive polymer Eudragit S100. The effect of several formulation variables such as surfactant, oil, and polymer on the PD-NC properties (average size, drug release rate, and drug entrapment) was investigated. In vitro drug release study was done by changing pH method and an in vivo study on rat was done to ascertain efficiency of PD-NC to release drug specifically in colon. The optimized formulations lead to the preparation of PD-NC with a mean size of 567.87 nm, high encapsulation efficiency of 90.21%. In vitro studies reveal that NC releases the drug after 4.5-h lag time corresponding to time to reach colonic region, and in vivo studies show that NC release drug after 3-h lag time in rat corresponds to arrival in colon. The above NC formulation of PD is the targeted drug to the colon and may provide effective way of treatment of colonic disease.